The ichthyofauna o f the O dra River, its m ajor tributaries (Oława, Widawa, Bystrzyca, Ślęza) and selected reservoirs (sand and clay pits, city park ponds, recreational reservoirs, city m oat) within the city o f W rocław is described on the basis o f data obtained in our ow n studies (electrofishing and net-catching), quality control catches o f the Polish Angling Association, analysis o f stocking registers, control and analysis o f angling inquiries and interviewing anglers in 1980-2010. Forty six fish and lamprey species were recorded: 42 in the Odra River, and 41 in its tributaries. Twenty eight species were recorded from the city reservoirs; they represented euryoecious and stagnophilous ecological groups. The study area holds nine species w hich are legally protected in Poland (Lampetra planeri, Acipenser oxirynchus, Gobi о albipinnatus, Rhodeus sericeus, Eupallasella percnurus, Cobitis taenia, Sabanejewia baltica (=aurata), Misgurnus fossilis, Barbatula barbatula) and five species regarded as endangered in the country {Barbus barbus, Vimba vimba, Chondrostoma nasus, Hucho hucho, Salmo salar). Eleven species occurring in the w ater courses and reservoirs o f W roclaw are protected within the EU Habitats Directive (92/43/EW G). Ten species introduced accidentally or on purpose occur in the city. Despite the high anthropopressure, including intensive angling, the W roclaw waters still hold diverse, and the O dra River itself -even rich -fish communities.
salar, Salmo trutta m trutta, Pelecus cultratus), disappeared from the region, and a few (Barbus barbus, Vimba vimba, Chondrostoma nasus, Silurus glanis, Aspius aspius) for a long time remained on the brink of extinction (Witkowski et al. 2000 , Kotusz et al. 2001 .
A gradual restitution of the most endangered or regionally extinct species started at the end of the 20th c., after successful limiting or removal of most of these adverse factors, , 2004a , although the ecological patency of the Odra and the mouth sections of its tributaries for migratory species in the environs of Wroclaw is still much limited (Błachuta & Kusznierz 1995 , Kotusz et al. 2006 , Wiśniewolski & Engel 2006 , Błachuta et al. 2010b .
The objective of this paper is to present the current state of the ichthyofauna of the city of Wrocław. Expanding and updating the knowledge of the fishes inhabiting waters of large city agglomerations is important from the point of view of natural history and because of the potential recreational significance of such waters (angling).
S t u d y a r e a -W r o c ł a w , it s r i v e r s a n d r e s e r v o i r s
The river system of Wroclaw is composed of five rivers (Odra, Oława, Ślęza, Bystrzyca and Widawa) and several small, much modified streams, mostly temporary. According to the abiotic typology of the Polish rivers (Błachuta et al. 2010a) , the Odra is a large lowland river (type 21), the Oława, Ślęza and Widawa are sandy-clayey lowland rivers (type 19), whereas the Bystrzyca is a gravelly lowland river (type 20) . The water quality in all these rivers does not meet the requirements of good quality (Raport 2010). In the Odra, Oława, Ślęza and Bystrzyca the water contains too much harmful substances, and all the rivers are below the limit of good ecological potential. The water in none of the rivers meets requirements for cyprinid fishes; the too high nitrite content is the disqualifying parameter.
The Odra is the main river of Wroclaw. Its catchment area till the city boundaries is 20 399 km2, and below the mouth of the last tributary within the city boundaries -Widawa -it increases to 24 169 km2 (Czarnecka 2005) . The mean flow in the Odra below Wroclaw is 171 m3/s (Szczepański 1996) .
The Odra is morphologically much modified. Two canals separate from it within Wroclaw: Navigation Canal and Flood Canal, as well as Stara Odra [=01d Odra]. The two canals connect with the Stara Odra. Before the connection with the Navigation and Flood canals, the City Canal separates from the Stara Odra and re-connects with it just before the junction of the Stara Odra with the Odra. The main bed of the Odra in the city centre divides in two branches -Southern Odra, with most of the flow, and Northern Odra. The two branches merge just before the junction of the Odra and Stara Odra. The morphological continuity of the Odra, Stara Odra and the canals is interrupted by weirs (going upstream: one weir with hydro power station on the Southern and Northern Odra, three weirs on the Stara Odra, one on the Flood Canal, one on the Odra below the separation of the canals). Two weirs with chamber fish passes are located below Wroclaw (Wały Śląskie and Rędzin). From the weir in Wały Śląskie till its estuary to the Gulf of Szczecin the Odra preserves its morphological continuity. About a dozen weirs are situated on the Odra also above Wroclaw.
The bed of the Odra, Stara Odra and the canals is regulated, to a large extent straightened, and the banks are reinforced with loose stones; the same is true of the bottom of the canals and Stara Odra. In the Stara Odra and Navigation Canal the bottom reinforcement is covered by gravel and sands, in the Flood Canal the bottom is stony. The whole city section of the Odra is devoid of natural oxbows connected to the river bed. To some extent their role is played by artificial coves -two wintering harbours for barges, avantports near locks and coves at yachting harbours. On short sections, especially in the meanders between the heads, compact reed beds have formed. Patches of Potamogeton sp. and Myriophyllum sp. occur sporadically near the banks.
The Oława (left bank tributary to the main Odra bed) joins the Odra on the 509.9 km of its course, in the centre of Wrocław. It is much modified morphologically (its continuity is preserved only till the 4th km of its course) and hydrologically; most of the flow is abstracted by the Wroclaw waterworks (mean flow 3.4 m3/s, waterworks intake ca. 2 m3/s). The bottom is sandy, with well developed macrophytes and dominance of Nuphar luteum.
The Ślęza (left bank tributary) joins the Odra on the 498.9 km, below the junction of all the city branches of the river and below the Rędzin weir. The mean flow in the Ślęza is 2.9 m3/s. It is a canalised river with sandy bottom and banks reinforced with loose stones. Its morphological continuity is preserved only till the 3rd km of the course, that is till the weir without fish passes and with a hydro power station.
The Bystrzyca (left bank tributary) joins the Odra on the 494.1 km, its mean flow is 9.4 m3/s. The morphological continuity is preserved till the 4.2 km of the course, till the weir and power station in Marszowice. Below the power station the bottom is stony and gravelly, at the mouth to the Odra -sandy. No macrophytes are present.
The Widawa (right bank tributary) joins the Odra on the 493.7 km. The mean flow in the Widawa is 7.4 m3/s. Its morphological continuity is preserved till the 25th km of the course (the weir on the 6.6 km is open for most of the year, the threshold on the 12.4 km is low and prevents fish migration only during very low water level). The bottom is sandy, with much gravel; the macrophytes are well developed {Potamogeton sp., less often Nuphar luteum) on long sections covering over 80% of the bottom.
The stagnant waters of the city are much transformed former oxbows of the Odra (pond in Szczytnicki park, recreational pond Morskie Oko, pond in the Botanical Garden, pond Kozanów, City Moat) and Oława (pond in Park Południowy), deepened depressions (pond at Anielewicza street, pond in S. Tołpa Park) and clay pits (AMW recreational pond at Skarbowców street, clay pits in Pilczyce, Kosmonautów Str., in Żemiki, Maślice and Pracze Odrzańskie).
Most of the former oxbows have no surface connection with the rivers (except for the City Moat). They are shallow, the mean depth ranges from 0.5 m (pond in Szczytnicki park) to 1.5 m (City Moat, recreational pond Morskie Oko). Except the City Moat and the recreational pond Morskie Oko they are much eutrophicated, with long-lasting summer algal blooms and winter oxygen deficits.
The deepened hollows -ponds dug in former marshy areas (pond in S. Tolpa park, pond at Anielewicza street) have the mean depth of ca. 1 m, are much eutrophicated, with green-blue algal blooms persisting from May till October and summer oxygen deficits. They have efficient springs in their bottoms, so that the ice cover is short lasting and oxygen is not exausted in winter.
The clay pits are deep (mean depth exceeding 2 m), with well developed macrophytes (except the recreational pond at Skarbowców street). Algal blooms occur only in August and September. M a t e r i a l a n d M e t h o d s Results of our own studies conducted within the long-term research project "The ichtiofauna o f Silesia", which included, among others, the Odra River and its tributaries joining the river within the boundaries of Wroclaw (Witkowski & Błachuta 1991a ,b, Witkowski et al. 1991a ,b, 1992a ,b, 2000 , Kotusz et al. 1996 , Witkowski & Paszkowski 2002 were used to compile a species list and assess the fish resources in the Wroclaw waters. For comparative purposes we used the data from sections of the Odra located from a few to about a dozen kilometres above and below the boundaries of the city. During the studies the fishes were caught with electrofishing equipment, from a boat or wading upstream, according to the commonoly accepted methods of river catches (Penczak 1967 , Backiel & Penczak 1989 . The results of studies on fish migrations in the Odra served to supplement the species list and assess the relative abundance of fishes; during these studies, after stopping the water flow in the chambers of the fish pass at the hydro power plant " Waty Śląskie ", extensive material was obtained (over 31 thousand individuals) of 22 fish species (Witkowski et al. 2004c , Kotusz et al. 2006 .
Besides, we used the results of the quality assessment catches (electrofishing and netcatching) by the Polish Angling Association [PZW] , as well as stocking and catch reports by the Wroclaw Branch of PZW, and catch registers (3860 of 2005-2008) submitted by anglers, data obtained during angling contests where some of the authors were members of the jury, and data from anglers collected during several hundred field inquiries.
The analysed data come from 1980-2010. Data from a total of 43 localities were included in this study (Fig.l) . They include 14 sections/stations of the Odra, its canals, side branches and coves (natural and artificial) over the river length of 39.3 km -from Rato wice (533 km of the river, 121 m a.s.l.) to the mouths of Widawa and Bystrzyca (493.7 km of the river, 107.5 m a.s.l.). Besides, data from 15 localities in the mouth sections of four tributaries: Oława, Ślęza, Widawa and Bystrzyca, were used, as well as those from 14 urban reservoirs of different origin and character (ponds, oxbows, park ponds, municipal moat etc.); these data were collected with the above-described methods.
Classification of lampreys and fishes follows Nelson (2006) . The species composition of the ichthyofauna and the estimated dominance of individual species are presented in tables. Constancy of occurrence (C) [C (%) = 100 N /N t, where Ns -number of localities/reservoirs with the species; Nt -total number of localities/reservoirs] is given. Classification of preferences with respect to water flow follows Schiemer & Waidbacher (1991) , assignment to reproductive guilds - Balon (1975) . Assignment of species to threat categories was adopted after Głowaciński (2001) and Witkowski et al. (2009) . 
Species composition and ecological characteristics of the ichthyofauna
The total number of lamprey and fish species inhabiting the waters of Wroclaw at present or during the studies is 46. Forty two species were recorded from the Odra (in 14 localities), from 11 to 39 per site (mean 31), 41 species -from the tributaries, from 9 to 34 per site (mean 21). The 14 city reservoirs harboured a total of 28 species, 1-13 per reservoir (mean 12) (Table  1) . Besides, three interspecific hybrids of cyprinids were recorded from the studied area.
The Huchen -H ucho hucho The Odra River is characterised by the greatest diversity in terms of the represented reproductive guilds: phytophiles were represented by 16 species, litophiles by 8, phytolithophiles by 7, psammophiles by 3, partial pelagophiles by 3, lithopelagiophiles, ostracophiles and special by 1 species each. Only four guilds were represented in the reservoirs, with the dominance of phytophiles (16), phytolithophiles (5), litophiles and ostracophiles, represented by 1 species each.
Protected and endangered species
Nine of the species occurring in the waters of Wroclaw are completely legally protected in Poland (,Lampetra planeri, Acipenser oxirynchus, Gobio albipinnatus, Rhodeus sericeus, Eupallasella percnurus, Cobitis taenia, Sabanejewia baltica (=aurata), Misgurnus fossilis, Barbatula barabtula) (Dz. U. 2004) . Besides, two species (.Hucho hucho, Salmo salar) are included in the Red Data Book of the Animals of Poland (Głowaciński 2001). Ten lamprey and fish species of the most endangered categories (EX-VU) occur in the waters of Wroclaw; 6 species are nearly threatened (NT), and the occurrence of further 8 species (various threat categories, from EW to LC) depends on regular stocking (CD) ). Eleven species are included in Annexes II and V of the EU Habitats Directive and protected within the European network Natura 2000 (Table 3 ). 
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Eight species of lamprey and fish disappeared from the Wroclaw section of the Odra (EXOW) at the end of the 19th and the beginning of the 20th c.: Petromyzon marinus, Lampetra fluviatilis, Alosa alosa, Osmerus eperlanus, Pelecus cultratus (Witkowski et al. 2000) , Acipenser oxirynchus, Salmo salar, S. trutta m. trutta', for a few years the last three have been gradually restituted within the restitution programmes , 2004a ,b, Błachuta et al. 2010b ).
Alien species
Nineteen alien fish species occur in inland waters of Poland (Grabowska et al. 2008 (Grabowska et al. , 2010 
Stocking and angling catches
In 1999-2003 and 2005-2010 the PZW, Wroclaw Branch -the fishery manager in the area -released into the Odra in its Wroclaw section ca. 1.4 mln individuals of summer and autumn yearlings and 4.5 tons of various categories (fish aged one and two years) of stocking material of eight valuable and disappearing fish species (Table 4) . Analysis of registers of angling catches showed that in [2005] [2006] [2007] [2008] in the Wroclaw section of the Odra anglers caught 69 481 fish representing 25 species. The most often caught species was common bream -31.79%, followed by roach/rudd -29.90%, perch -16.60%, dace/ide/chub -3.55%, pike-perch and pike -2.43%, carp -0.94%, asp -62%, tench -0.58%, gibel -0.50%, crucian carp -0.34%, wels -0.25%, grass carp -0.08%, eel -0.06%, burbot -0.04%, vimba -0.04 %, nase -0.03%, barbel -0.02% and brown trout, rainbow trout, bighead and silver carp -0.01% each. The effects of catches in this section of the river included 7 535 fish (9.78%) ("others" in Table 5 ) of about a dozen remaning species, caught in the same river section, with a percentage less than 0.01.
In the same period the catches from the city reservoirs amounted to a total of 8 824 fish, and 7 382 specimens (84.0%) represented 15 species which constituted the following proportion: roach/rudd -40.02%, carp -14.73%, common bream -11.01%, perch -6.98%, pike -2.45%, rainbow trout -2.25%, gibel -1.95%, tench -1.50%, crucian carp -1.16%, pike-perch -0.75%, eel -0.64%, ide -0.47%, grass carp -0.09% and wels -0.03% (Table 5) . Further 13 species, represented by single specimens, constituted about 16%. 
Acipenseridae -Sturgeons
Baltic stu гцеоп -Acipenser oxirynchus Mitchell, 1815 Localities: 10-12, 28. С = 7.0. In 1965 the species became extinct in Poland (Kolman 2007), and much earlier in the middle Odra system (Pax 1925). According to the latter author at about half of the 19th c. it was still caught in the Oława River, and the last sturgeons were caught in the Odra in Wrocław in 1905 and near Malczyce in 1920. Within the restitution programme for anadromous fishes in the middle Odra basin the Fish Breeding Center of the PZW "Szczodre" near Wrocław breeds sturgeon to stock selected tributaries of the Odra (Barycz, Widawa) (Witkowski et al. 2004a ).
Anguillidae -Freshwater Eels
Eel -Anguilla anguilla (Linnaeus, 1758) Localities: 5, 7, [11] [12] 15, 17, 18, 20, [23] [24] [25] [26] [27] [28] [29] . It is rarely recorded in the Wroclaw waters. The specimens caught come from stocking by the PZW, private owners of water bodies and some institutions -Wroclaw Waterworks (MPWiK-Wroclaw). A part of the individuals from the mouth section of Widawa are no doubt fugitives from fish ponds (Szczodre, Domaszczyn, Zakrzów) of the Fish Breeding Center of the PZW " Szczodre " which is located in the suburbs of Wroclaw and fed by the waters of the Dobra River (tributary to the Widawa) (Witkowski & Paszkowski 2002 , Witkowski et al. 2007a ).
Cyprinidae -Minnows (=Carps)
Barbel -Barbus barbus (Linnaeus, 1758) Localities: 8, [11] [12] 15, 18, 20, 21, [26] [27] [28] [29] . С = 27.9. Till recently the barbel was on the brink of extinction in the running waters of Wroclaw, as a result of considerable pollution of the waters of Odra and some of its tributaries. At the beginning of the 1990s it was recorded only in the Oława, which it reached from the Nysa Kłodzka (where locally it is very abundant - Kotusz et al. 2009 ) via the canal of Psarski Potok (Witkowski et al. 1992a,b) , whose purpose is to constantly feed the waters of Oława, used by the Wrocław Waterworks (MPWiK-Wroclaw).
At present, restitution of anadromous and rheophilous fishes in the middle Odra basin is conducted within the programme "Pomoc dla Odry -2006" . In 1999-2003 the PZW released over 55 thousand summer fingerlings of the species into the Odra (Table 4) , hence the barbel is increasingly often caught by anglers (Table 5 ). The species is more abundant in rapid sections of the Wroclaw Odra -below dams, weirs and in narrow canals (e.g. storm canal -Bartoszowice weir -Warszawski Bridge) and mouth sections of the Bystrzyca. Localities: 3, [5] [6] [7] [10] [11] [12] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [34] [35] [37] [38] [39] . С = 72.1. Because of great interest of anglers, artificial reservoirs within the city (park ponds, gravel and clay pits, ponds in water intake areas) are very often stocked with carp. Every year the PZW releases ca. 6 tons of carp into these reservoirs. Single individuals of carp found in open waters are mainly fugitives from the numerous fish farms in Silesia (Witkowski & Paszkowski 2002) or specimens which got out of the ponds during major floods.
Carp -Cyprinus carpio Linnaeus, 1758
Crucian carp -Carassius carassius (Linnaeus, 1758) Localities: 3, [5] [6] [7] 9, 12, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [30] [31] [32] [33] [34] [35] [37] [38] [39] [41] [42] [43] . In open waters the crucian carp is usually represented by single specimens. It is much more abundant in its typical habitats -park ponds and clay pits.
Giebel -Carassius gibelio (Bloch, 1783) Localities: 3, [5] [6] [7] 9, [12] [13] [41] [42] [43] . It is one of the most common species recorded in Wroclaw, it occurs mainly in stagnant waters such as park ponds and clay pits used by anglers. In such reservoirs it most often occurs in masses, forming usually mono-species communities, for example in a pond of 0.5 ha at Anielewicza Street, in October 2010, ca. 600 kg fish of this species were caught. Single specimens are usually encountered in the running waters of Wroclaw. Localities: 5, 7, [10] [11] [12] [17] [18] [19] [20] [21] [23] [24] [25] [26] [27] [28] [29] [31] [32] 35, 37, 38, 42. С = 53.5 . In open waters it is rarely recorded and not abundant. In the Odra anglers caught grass carp most often and in large numbers after major floods (e.g. 1997 and 2009) which may suggest that the specimens were fugitives from damaged fish ponds.
Grass carp -Ctenopharyngodon idella (Valenciennes, 1814)
PZW-managed clay pits and gravel pits are constantly stocked with the species in order to increase their angling attractiveness or remove the excess of vascular vegetation.
Gudgeon -Gobio gobio (Linnaeus, 1758)
Localities: 1-4, 6, 8-13, 15-18, 20-29, 42 . С = 60.5. The gudgeon is abundant in the whole Wroclaw section of the Odra and in other rivers joining it in the region. It was recorded from the lower section of Bystrzyca (0.22 indiv./100 m2), Widawa (2.1-2.6 indiv./lOO m2), and its mass occurrence was observed in the mouth section of Ślęza (108.8-624.0 indiv./100 m2) (Witkowski et al. 1991b , 1992b , Kotusz et al. 1996 . The species was not recorded from stagnant waters.
White-fin gudgeon -Gobio (Romanogobio) albipinnatus (Lukasch, 1933)
Localities: 16-18, 20, 21, 23, 26-29 . С = 23.2. It is one of the rarest species in Poland (Witkowski et al. 2007b ). In the Odra proper it is fairly abundant in the whole Wroclaw secion and in the canals, preferring deep parts in the current (Błachuta et al. 1994 ).
Tench -Tinea tinea (Linnaeus, 1758)
Localities: 1-7, 9-12, 17-35, 37-13. С = 83.7. In the running waters of Wroclaw the species is not abundant. Exceptions are the lower, mouth section of the Oława ("Kąpielisko Oławka") and Widawa from the mouth of the Dobra River, which the species penetrates constantly from the Fish Breeding Center "Szczodre" (Witkowski & Paszowski 2002) . The tench is fairly abundant in the ponds of the water intake area of Wroclaw, and every year park ponds are stocked with it as a biomanipulation tool to control mosquito larvae.
Bitterling -Rhodeus sericeus (Pallas, 1776)
Localities: 1-2, 4, 5, 7, 9-13, 17-20, 22-28, 32, 37-39. С = 55.8. The bitterling is one of the less frequent species in Wroclaw. Till now it was recorded from the Odra in the section from Opatowicka island till the mouth of Oława, and in the mouth section of the latter river where the density was estimated as 0.2-0.4 indiv./100 m2. Besides, it occurs in the lower section of Ślęża (Witkowski et al. 1992b ).
Common bream -Abram is brama (Linnaeus, 1758)
Localities: 2-7, 9, 12, 14-15, 17-29, 31, 35, 37-39, 41. С = 69.7. The species is among the most abundant and frequent in the Wroclaw section of the Odra, both in the main bed and in the canals. In the winter it is caught in its wintering grounds which are usually deep, slow-flowing or stagnant parts of the river (e.g. barge winter harbour in Osobowice). During spawning the bream gathers in masses in the mouth sections of the Odra tributaries (Bystrzyca, Oława, Widawa). Besides, it is often observed in PZW-managed urban reservoirs (clay and gravel pits).
Silver bream -Abramis bjoerkna (Linnaeus, 1758)
Localities: 2-5, 7, 9-11, 13-15, 17-29, 31, 35, 37-41. С = 74.4. The silver bream is abundant both in the Wroclaw Odra and in its canals. It is also abundant in mouth sections of the Widawa, Bystrzyca and Oława (Witkowski et al. (1991b , 1992a ,b, Kotusz et al. 1996 . The species is often encountered in PZW-managed larger clay pits and gravel pits (Maślice, Pilczyce, Żemiki). Localities: 4, 5, 7, 11, [17] [18] 20, [23] [24] [25] [26] [27] [28] [29] 31 .C = 51.2. It is the rarest species of the genus Abramis in the Odra. It is regularly observed in the Odra in the section from Opatowicka island to the Rędzin lock, both in the main bed and canals, and in barge winter harbour of Żegluga Wrocławska (Błachuta 1993) . Besides, it was recorded from the lower section of Oława (Witkowski et al. 1992b ). In the last 40 years the upper limit of its distribution in the Odra shifted to the middle section of the river (within the city boundaries) (Witkowski et al. 2007b ).
Blue bream -Abram is ballerus (Linnaeus, 1758)
Vimba -Vimba vimba (Linnaeus, 1758)
Locality: 11-12, 14-15, 19-21 23, 26-28. С = 25.6. Till recently the species was regarded as extinct in the middle Odra (Witkowski et al. 2000 , Kotusz et al. 2001 , though it had been earlier mentioned by Pax (1925) from the Wroclaw section of Bystrzyca. Restitution of the species in the whole Odra system was attempted, based on a vestigial population surviving in the Barycz , 2004a . In 2000-2003 the PZW stocked (ca. 0,5 min yearlings) the middle Odra basin, including the Wroclaw tributaries to the river (Bystrzyca, Widawa). At present the vimba returning from the sea to spawn reaches the open waters of Wroclaw where it is sporadically caught by anglers in the Odra and mouth sections of some of its tributaries (Błachuta et al. 2010b ).
Roach -Rutilus rutilus (Linnaeus, 1758)
Localities: 1-31, 34, 35, 37-42. С = 90.7. The roach is the most abundant and most frequent species in the waters of Wroclaw. It is present both in the Odra with its canals and tributaries, and in the city reservoirs (ponds, clay and gravel pits etc.). In the autumn and winter it gathers in masses in slow-flowing or stagnant parts of the Odra and its artificial coves (e.g. barge winter harbour of Żegluga Wrocławska, W rocław-Osobowice).
Rudd -Scardinius erythrophthalmus (Linnaeus, 1758)
Localities: 1, 2, 4-7, 9-15, 17-28, 30-35, 34, 35, 37-43 .C = 88.4. The species is not abundant in running waters, though frequently recorded, among others, in the Odra, lower section of Oława and Ślęza where its density was 3.7 indiv./100 m2 (Witkowski et al. 1992b) . It is distinctly more abundant and more frequent in clay and gravel pits, in city and park ponds where it is introduced as fry to control mosquito larvae.
Nase -Chondrostoma nasus (Linnaeus, 1758)
Localities: 10-12, 14-15, 18, 20-23, 25-29. С = 34.9. The nase is not abundant and very rare in the running waters of Wroclaw. According to Kaluza (1815), Gloger (1833) and Schikora (1896) (after Pax 1925) the species was once common in the Odra in the environs of Wroclaw.
Within the programme of restitution of anadromous and rheophilous fishes, in 1999-2010 ca. 0.6 mln fry were released into the Odra and its tributaries. At present nase is caught in the Wroclaw section of the Odra and its fast-flowing canals. Besides, it is encounterd in the lower sections of Bystrzyca and Widawa with its tributary Dobra (Witkowski & Paszkowski 2002 , Błachuta et al. 2010b ).
Silver carp -Hypophthalmichthys molitrix (Valcncicnncs, 1844)
Locality: 17-18, 20-29, 38 . C = 30.2. Silver carp is rarely encountered in the open waters of Wroclaw. In the angling catches in the Odra there is a considerable increase in the number of silver carp after major floods in the Odra basin (e.g. 1997, 2009 ), which may indicate that these individuals are fugitives from ponds, since the PZW does not stock rivers with this species. Only a small quantity of stocking material is introduced into clay and gravel pits within the city to make them more attractive for anglers. Localities: 18, 20, 21, 23, [25] [26] [27] . The bighead carp is rarely recorded in the open waters of Wroclaw. Like the preceding species, its numbers in the angling catches increase after major floods (e.g. 1997 and 2009), indicating that the fish are fugitives from fish ponds. Only a small quantity of stocking material is introduced into clay and gravel pits within the city to make them more attractive for anglers.
Bighead -Aristichthys nobilis (Valenciennes, 1844)
Asp -Aspius aspius (Linnaeus, 1758)
Localities: 4-7, 10-12, 14, 15, 17-29. С = 51.2. In Wroclaw the species occurs only in running waters -in the Odra, its canals and mouth section of Oława. The asp is among the more abundant predators in the main current of the river (Witkowski et al. 2007b) , hence in the last decade the stocking is maintained at a low level (ca. 42 thousand of yearlings). Localities: 2, 5, 7, 9, [11] [12] [13] [17] [18] [19] [20] [23] [24] [25] [26] 28, [31] [32] [33] [34] [35] [37] [38] [39] [40] [41] . С = 62.8. The species was recorded from the stagnant and slow-flowing parts of the rivers. Considerable numbers of sunbleak are observed every year (October-November) in the Widawa below the mouth of Dobra, which corresponds to the time of leaving the ponds of the Fish Breeding Center "Szczodre" (Witkowski & Paszkowski 2002) . The species is also encountered in park ponds and city ponds where it has been introduced for a few years in order to control mosquito larvae. The occurrence of the sunbleak in many oxbows in the environs of Wroclaw, in the Odra and Oława, was mentioned by Pax (1925) .
Sunbleak -Leucaspius delineatus (Heckel, 1843)
Swamp minnow -Eupallasella percnurus (Pallas, 1811)
Localities: 32, 33. С = 4.6. This species, protected in Poland, was experimentally introduced in a pond in the Botanic Garden of Wroclaw University (Kusznierz 1998 , Kusznierz et al. 2002 , from where it penetrated to a city pool in the Nowowiejska Street, connected with the pond by an underground canal. The population is composed of individuals originating from a few localities in Polesie Lubelskie (SE Poland). Localities: 2, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [20] [21] [22] [23] [26] [27] [28] [29] . С = 46.5. The dace is frequently and abundatly encountered in lotie sections of the Odra and its canals within the whole city of Wroclaw. Besides, the species occurs in the lower section of Widawa (Błachuta 2000) .
Dace -Leuciscus leuciscus (Linnaeus, 1758)
Chub -Leuciscus cephalus (Linnaeus, 1758)
Localities: 1-3, 6-18, 20-23, 24-29, 34, 37-39. С = 67.4 . The chub occurs abundantly in the whole Wroclaw section of the Odra; in some fastflowing canals it is among the dominants (storm canal from Bartoszowice weir to Zalesie). It is also abundant in the lower sections of Widawa and Ślęza -0.2-0.5 indiv./100 m2 (Witkowski et al. 1991b (Witkowski et al. , 1992b .
Ide -Leuciscus idus (Linnaeus, 1758)
Localities: 2, 5-12, 14-29, 32-34, 37, 40, 42-43 . С = 72.1. Within Wroclaw the species is the most abundant member of the genus Leuciscus. It occurs in the Odra, its canals, as well as in the Widawa and Bystrzyca where it is among subdominants, reaching densities of 0.3-1.9 indiv./100 m2 (Witkowski et al. 1991b , Kotusz et al. 1996 .
The ide, and especially its coloured (xanthoric form) ..orpha" is often released into park ponds and the city moat as an ornamental fish.
Bleak -Alburnus alburnus (Linnaeus, 1758)
Localities: 2-11, 13-29, 37. С = 65.1. The bleak is a common and very abundant species occurring in the whole Wroclaw section of the Odra and in its canals; in the lower sections of Bystrzyca, Widawa and Oława its density was 0.6-2.9 indiv./100 m2 (Witkowski et al. 1991b , 1992b , Kotusz et al. 1996 . It occurs also in larger clay and gravel pits. 
Cobitidae -Loaches
Spined loach -Cobitis taenia Linnaeus, 1758 and spined loach complex -Cobitis complex Localities: 3, 8, 16, 18, 28. С = 16.3 . Individuals of pure C. taenia (Odra near Ratowice) and parthenogenic hybrids with danubian loach C. elongatoides (Kotusz unpubl. data) were recorded from the Wroclaw section of the Odra. Sexual and asexual forms are morphologically very similar, and their identification requires genetic methods (Boroń 2004 , Kotusz 2008 . The fishes of the so called "Cobitis complex" in the Odra basin (Boroń 2004) were recorded in the Odra, some of its canals, lower sections of Oława and Widawa.
Golden loach -Sabanejewia baltica (Witkowski, 1994) Localities: 8, 9. С = 4.6. The species was found only in the lower section of Widawa, in the environs of Wilczyce and Kiełczów (Wroclaw -Psie Pole) (Witkowski et al. 1990 (Witkowski et al. , 1991b . The latter locality is the type locality of this recently described species (Witkowski 1994a) . Localities: 2, 5, 7, [10] [11] [12] [17] [18] [19] [20] [24] [25] [26] [27] [28] 34, 41 . С = 39.5.
Mud loach -Misgurnus fossilis (Linnaeus, 1758)
The mud loach is one of the rare and infrequent species in the city of Wroclaw. It was recorded from the lower section of Bystrzyca (Kotusz et al. 1996) and Oława (Witkowski et al. 2000) , including the ponds of MPWiK "Na Grobli".
Balitoridae -River loaches
Stone loach -Barbatula barbatula (Linnaeus, 1758) Localities: 1-3, 9, 12-15, 17, 18, 20-21, 23, 26-28 . С = 37.2. The species is among the rare and unabundant fishes in the region of Wroclaw. It is abundant only in the lower section of Ślęza where its density ranges from 4.3 to 9.2 indiv./100 m2 (Witkowski et al. 1992b ); the density is much smaller in the Widawa (environs of Wilczyce -0.6 indiv./100m2) (Witkowski et al. 1991b ).
Characidae -Characins
Pirapitinga (red pacu) -Piaractus brachypomus (Cuvier, 1818) Localities: (37, 39)? С = 4.6. Two individuals (31.8 and 26.6 cm Tl) of this exotic species were caught by anglers (07 and 22. 08. 2002) in two Wroclaw clay pits in the districts Pilczyce and Żemiki (Witkowski & Kotusz 2003) . The species is sold in pet shops as piranha (Serrasalmo nattereri), and once they reach a considerable size in the aquarium, they are often released into the nearest water body. Similar cases were reported elsewhere in Poland, and also in other countries of Europe and Near East. Both specimens are kept in the collection of the Natural History Museum, Wroclaw University.
Ictaluridae -North American Freshwater Catfishes
Brown bullhead -Ameiurus nebulosus (Le Sueur, 1819) Localities: 4-9, 14-15, ' 17-29, 31, 34, 35, 37-12 . С = 67.4. The brown bullhead was introduced in the Odra system in 1885. At the beginning of the 20th c. it was already common in the environs of Wroclaw (Pax 1925) . At present it occurs in the lower section of Oława (from Mokry Dwór to Rakowiec) (Witkowski et al. 1992b) , and is especially abundant in the ponds of water intake area (MPWiK) fed by this river (Paduszek 2000) . The species is often encountered and caught by anglers in the Odra itself, mainly in parts with slow flow, in numerous canals, branches and coves within the city.
Siluridae -Eurasian Catfishes
Wels -Silurus glanis Linnaeus, 1758
Locality: 4-7, 14-15, 17, 18, 20-29, 31, 37, 38, 40 . С = 51.2. The species is the largest predator in our waters. At the end of the 20th c. it was already rare in the Wroclaw section of Odra. The only and abundant population survived in the lower section of Oława and its numerous branches within the water intake area of Wrocław, managed by the MPWiK (Witkowski et al. 1992b ). Based on this population, at the end of the 1980s the PZW attempeted breeding stocking material and restitution of the species in the middle Odra basin , where till now 1024 yearlings and 600 kg of fish two years old were released (Table 4) . At present wels is abundant and often caught in the Odra and its canals within the city of Wroclaw. Besides, few small individuals are encountered in the Widawa below the Dobra mouth to which the species penetrates from the ponds of the Fish Breeding Center of the PZW "Szczodre" (Witkowski & Paszkowski 2000) .
Esocidae -Pikes
Pike -Esox lucius Linnaeus, 1758
Localities: 1-29, 31, 32, 34-35, 39-41, 43. С = 88.4 . Though the pike is a popular object of angling and intense stocking of the Odra, in the Wroclaw section of the river it is not abundant (Table 1) . This is associated, among other factors, with canalising the river and changes in its flow, especially during spawning, for the needs of navigation and hydro power plants, with the destruction of formerly more numerous oxbows and with the excessive angling pressure.
The species is constantly encountered in the Odra, its canals and coves and mouth sections of the Widawa, Oława and Bystrzyca (Witkowski et al. 1991b , 1992b , Witkowski & Paszkowski 2002 , Kotusz et al. 1996 . Besides it is released in considerable quantities (500 kg/year) into the PZW-managed clay and gravel pits as well as park ponds and city moat.
Salmonidae -Salmonids
Huchen -Hucho hucho Linnaeus, 1758
Locality (18)? С = 2.3.
Two specimens of the species (weight 9 and 7 kg) were caught by anglers in 1998 and 1999 below the weir at the Opatowicka Island. In Poland the species, outside the Czama Orawa basin, occurs also in non-autochthonous localities in the Dunajec, Poprad and San Rivers . At the beginning of the 1990s the PZW released into the Odra in Janowice (ca. 10 km below the site of the catch) ca. 200 of huchen fingerlings bought from the Fish Breeding Center Łopuszna.
Salmon -Salmo salar Linnaeus, 1758
Localities: 10-12, 15, 18, 20, 23, 27-28. С = 20.9 . The salmon was regularly caught near Wroclaw from the middle ages till half of the 19th c. (Schwenckfeld 1603 , Kanold 1719 , Gloger 1833 , after Pax 1925 . As a result of building of hydrotechnical construction, long-lasting overexploitation and, most of all, considerable pollution of the Odra waters, within the last few dozen years the species was very rarely encountered in the environs of Wroclaw, and every catch of a single specimen was mentioned in the local press as a sensation (Słowo Polskie 2002) . After Poland joined the EU and with increasing improvement of the water quality in the Odra, the PZW started restitution of anadromous and migratory fishes in the middle Odra basin . Salmon restitution, based on stocking material from the population in the Dźwina/ Dougava River, started from the Widawa with its tributary Dobra, where in 2001-2004 47 thousand presmolts and smolts, 28 thousand summer yearlings and 32 thousand fry of the species were released (Witkowski et al. 2000 (Witkowski et al. , 2004a . These actions were already partly successful, since below the hydro power station in Wały Śląskie near Brzeg Dolny salmon migrating upstream are observed every year (Błachuta & Kusznierz 1995) . Regretfully, still rather few individuals reach the Wroclaw waters.
Sea trout -Salmo trutta m. trutta Linnaeus, 1758 14, 15, 18, [20] [21] [22] [23] 26 29. С = 30.8 . Like salmon, the species in the Odra suffers because of long-lasting anthropopressure (Błachuta & Kusznierz 1995 , Witkowski et al. 2000 . Till half of the 1980s only single specimens were encountered in the river below the power plant in Wały Śląskie, and even fewer above this obstacle (Kalinowski 1991). The last sea trout for reproductive purposes were caught in the Odra in Wroclaw (below Bartoszowice weir) in early 1950s.
Sea trout restitution started with stocking a few rivers in the environs of Wroclaw (among others Strzegomka, Smortawa, Średzka Woda, Jeziorka, Widawa, Dobra) , where in 1998-2003 28 thousand smolts and presmolts, 76.5 thousand summer yearlings and 545 thousand swimming fry were released (Witkowski et al. 2004c) . The stocking was continued in later periods. At present the sea trout is a constant though not abundant component of the Wroclaw ichthyofauna and is sporadically caught by anglers in the storm canal of the Odra. Since 2008 sea trout spawning has been observed annually in the mouth section of Bystrzyca (Błachuta et al. 2010) .
Brown trout -Salmo trutta m.fario Linnaeus, 1758 [14] [15] 26 . С = 13.9. In the environs of Wroclaw the brown trout is encountered mainly in the lower section of Widawa and its tributary Dobra, since in the upper section autochthonous populations of the species exist (Witkowski et al. 1991b ). ). Individuals -fugitives from the Fish Breeding Center of the PZW "Szczodre" may be present (Witkowski & Paszkowski 2002 , Witkowski et al. 2007a ).
Rainbow trout -Oncorhynchus mykiss Walbaum, 1792
Localities: 10-12, 14, 15, 18, 21, 37. C = 18.6 . Because of the increasingly frequent farming and building of the so called recreational ponds, the species is increasingly often recorded in the waters of Wroclaw. In recent years duing angling contests a few specimens of rainbow trout were caught in the storm canal of the Odra (Biskupin). Few fugitives (from Fish Breeding Center, PZW "Szczodre") occur in the lower section of Widawa and its tributary Dobra (Witkowski et al. 1991b , Witkowski & Paszkowski 2002 . To make the city angling sites more attractive, the PZW stocks clean and deep clay pit with the species (e.g. Pilczyce clay pit).
Gadidae -Cods
Burbot -Lota lota (Linnaeus, 1758) Localities: 2, [8] [9] [10] [11] [12] [13] [14] [15] 17, 18, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . С = 51.2. In a few recent decades the burbot abundance in the middle Odra basin decreased drastically because of the water pollution (Błachuta & Kusznierz 1995 ). In 1997 mln. fry of the species for stocking of the middle Odra basin and Wroclaw section of the Odra were produced by the PZW Fish Breeding Center "Szczodre" (Kleszcz et al. 2002) . Despite intensive stocking the species is scarce in the region of Wroclaw. Single specimens were recorded in the storm canal of the river below the Bartoszowice weir. Besides, its occurrence was noted in the lower section of Oława, Widawa, Dobra and Bystrzyca (Witkowski et al. 1991b , 1992b , Kotusz et al. 1996 , Witkowski & Paszkowski 2002 .
Gasterosteidae -Sticklebacks
Stickleback -Gasterosteus aculeatus Linnaeus, 1758
Localities: 1-2, 4-7, 9-15, 17, 1, 34, 35, 37-39, 41. С = 74.4 . It is a common and very abundant species occurring in small water courses, drainage ditches and calm coves of the Odra and its tributaries. It is especially abundant in the autumn when, during emptying of the fish ponds, large numbers of stickleback penetrate into open waters (Ślęża, Bystrzyca, Oława, Widawa with Dobra) (Witkowski et al. 1991b , 1992b , Kotusz et al. 1996 . In this period the stickleback forms periodic dominance (Witkowski & Paszkowski 2002 , Witkowski et al. 2007a ). The species is also found in park and city ponds, clay and gravel pits.
Percidae -Perches
Perch -Perea fluviatilis Linnaeus, 1758 34, 35, [37] [38] [39] [40] [41] 43. С = 88.4 . At present it is the most abundant predator in the running waters of Wroclaw. It occurs both in the Odra itself, and in its canals, coves and branches, where it gathers to spend winter. The perch is also recorded from the lower section of the tributaries of the river: Widawa -0.8-1.4, Oława -0.4-0.9 and Bystrzyca -1.1-3.4 indiv./lOO m2 (Witkowski et al. 1991 , 1992 , Kotusz et al. 1996 . The species is abundant in many clay and gravel pits in the city.
Pike-perch (sander) -Sander lucioperca (Linnaeus, 1758) Locality: 2-7, 10-15, 17-18, 20-29, 41 . С = 62.8. The pike perch was mentioned by Pax (1925) and earlier authors as abundant in the Odra. Following a period of decreased abundance as a result of pollution of the Odra, the population in the Wroclaw Odra during the last about a dozen years shows an increasing tendency. In 1999-2010 the PZW released ca. 36 thousand yearlings of the species into the Wroclaw Odra. The pike perch is the most frequent large predator in the Odra, its canals, and lower section of Bystrzyca (Kotusz et al. 1996) and Oława where its density is 1.2-2.4 indiv./100 m2 (Witkowski et al. 1992a,b) . The species was recorded from a few larger and deeper clay pits (Pilczyce, Leśnica), where it was repeatedly released by PZW.
Ruff -Gymnocephalus cernuus (Linnaeus, 1758)
Localities: 3-5, 7, 13, 17-29, 31, 35, 37-39, 41 . С = 62.8. The ruff is the most abundant percid in the Odra, its canals, coves and branches. It is abundant in the lower section of Oława (Witkowski et al. 1992b) ; it was also found in a few clay pits (Leśnica, Pilczyce).
Hybrids of cyprinid fishes
Leuciscus idus (Linnaeus, 1758) x Leuciscus cephalus (Linnaeus, 1758) Locality: 22. С = 2.3 One specimen, a hybrid of ide and chub, was caught and described for the first time from the storm canal of the Odra, district Sępolno-Bartoszowice (Witkowski & Błachuta 1989) . Its appearance in the Odra was explained by the great abundance of parental species of the genus Leucicsus and their overlapping spawning period.
Alburnus alburnus (Linnaeus, 1758) x Abramis brama (Linnaeus, 1758) Abramis brama (Linnaeus, 1758) x Alburnus alburnus (Linnaeus, 1758) Locality: 16. С = 2.3. Of the three specimens described from the middle section of the Odra, one was caught above Wroclaw in the oxbow "Lacha Jelcz" (Błachuta & Witkowski 1983 /1984 .
Abramis brama (Linnaeus, 1758) x Rutilus rutilus (Linnaeus, 1758) Localities: 16-27. С = 18.6 It is one of the most frequently recorded hybrids within cyprinids, but rather scarce in the whole Wroclaw section of the Odra.
D i s c u s s i o n
Wrocław is located in the area where the Odra is joined by more than ten smaller and larger tributaries. With the main river they form a rich natural river system within which the city is situated. The Odra, with its tributaries within Wroclaw, is at present the largest river junction in Poland. Its origin was associated with an array of hydrotechnical investments from the very beginnings of human settlement (Dziubek 1993 , Bartosiewicz 1995 .
At present the city ichthyofauna includes 46 species of lamprey and fish. Forty two species were recorded from the Odra itself, and 41 species from the mouth sections of its tributaries. Compared to the whole Odra system (54 species), these numbers are slightly smaller, since the environs of Wroclaw are devoid of most of typically montane and submontane species (Witkowski et al. 2007b ). The almost identical number of species in the mouth sections of the tributaries, compared to the main river, results probably from the fact that most "Odra" fish species find favourable living conditions in them, or occur there periodically. Such features of distribution of freshwater fishes in the conditions of the present-day Europe were described in detail for the rivers of the Warta and Vistula systems (Kostrzewa 2000 , Pietraszewski et al. 2008 , Marsza! et al. 2009 ). When the species which disappeared at the end of the 19th and the beginning of the 20th c.
(Petromyzon marinus, Lampetra fluviatilis, Alosa alosa, Osmerus eperlanus, Pelecus cultratus) (Pax 1925 , Witkowski et al. 2000 , Kotusz et al. 2001 ) are added to the number of species recorded from the Wroclaw section of the Odra at present, the number would be only slightly smaller than the number of fish and lamprey species occurring in Poland (Rembiszewski & Rolik 1975 , Witkowski et al. 2004a , 2007b , 2009 .
Till recently, studies on the ichthyofauna of the rivers and reservoris of large cities were few and fragmentary (Bieniarz & Epler 1972 , Witkowski 1973 , Epier & Bieniarz 1974 , Radwan et al. 1988 , Jarzynowa et al. 1990 ). Besides, compared to Wroclaw, they were conducted in agglomerations of distinctly poorer river systems , Stani 2005 , Rechulicz 2008 , Marsza! et al. 2011 or within more limited areas -Poznań and Warsaw (Andrzejewski & Mastyński 2006 , Wiśniewolski & Ligięza 2011 . In recent years also the fish fauna of Olsztyn was studied, especially of the lakes situated within the city (Kapusta et al. 2010 , Boroń, Szlachciak 2011 . Literature review shows that the ichthyofauna was thoroughly discussed only in the case of Kraków. Włodek & Skóra (1993) presented the current state of the ichthyofauna and its changes in the Cracow section of the Vistula during the preceding 100 years; the industrial development and consequent pollution of the river and its tributaries in the upper section caused loss of an increasing number of fish species.
The comparison with the ichthyofauna of other cities located on large rivers shows that the fish fauna of Wroclaw (total of 46 species, 42 in the Odra) is very rich. The respective numbers for other cities are: Cracow -Vistula R. (Kapusta et al. 2010 , Boroń, Szlachciak 2011 . The city holds numerous lakes of various trophic level (most often eutrophic) which prevail over the rivers, hence the ichthyofauna, compared to those of other cities, includes several typically lacustrine species {Salmo trutta m. lacustris, Coregonus albula, C. lavaretus, Osmerus eperlanus).
It should be emphasised that the species richness and diversity of ecological guilds forming the ichthyofauna of the Odra indicate the still largely preserved habitat diversity of the river and mouth sections of its tributaries. The composition and abundance of the ichthyofauna of the Wroclaw Odra is no doubt affected by the considerable number of oxbows and natural branches which are preserved over considerable distance below and above the city. These waters play an important part in the fish life cycle, including obligatorily fluviatile fishes. They often constitute spawning, feeding and wintering grounds. Preserving these waters and maintaining constant connections with the main river is necessary for the proper functoning of the whole ecosystem (Holcik 1972 , Holcik et al. 1976 , Witkowski 1984a ,b, 1994b , Welcommel985, Penczak et al. 2000 , Witkowski & Wiśniewolski 2005 .
The ichthyofauna of the Wroclaw section of Odra is dominated by ubiquitous species. The fairly even distribution of individual species indicates their considerable tolerance of habitat conditions which was repeatedly confirmed by ichthyofaunistic studies of other large canalised and regulated European rivers (Oberdorff & Hughes 1992 , Schiemer & Wieser 1992 , Wolter 2001 , Wolter & Vilcinskas 1997 , Wolter et al. 2000 , Penczak & Kruk 2004 . The dominance of two reproductive guilds in the Odra: phytophiles (16 species) and phytolithophiles (7), is the effect of earlier disappearance of some lithophilous species as a result of the river's transformations (regulation, canalisation) (Boët et al. 1999 , Penczak et al. 1999 , Kruk et al. 2001 and, till recently, also considerable pollution (Dubicki & Florczyk-Golowin 1999 , Kruk & Przybylski 2005 .
The distinct dominance (the greatest abundance and constancy indices) of two species: roach and perch, is usually regarded as indicating degradation of aquatic environment and disappearance of obligatorily fluviatile species (Błachuta, & Witkowski 1997 , Wolter & Vilcinskas 1997 , Backiel et al. 2000 , Pietraszewski et al. 2008 . This was confirmed also in the analysed section of the Odra.
It is difficult to present an exact characteristics of the ichthyofauna of the city reservoirs. They are not directly connected with the Wroclaw rivers, and their species composition is shaped (often even for only one angling season) by stocking, most often accidental and using species which do not agree with the reservoir character (rainbow trout, pike-perch, eel, wels, silver carp, grass carp). For this reason winter and even summer deaths resulting from oxygen deficit occur there (Guziur & Woźniak 2006) .
The ten species most often caught in the Odra: common bream, roach, perch, ide, chub, dace, pike-perch, pike and carp, are also the most frequently and abundantly represented in the ichthyofauna of the Wroclaw Odra (Tables 1, 2 , 4), like in other large Central European rivers (Wiśniewolski et al. 2001 ,Wiśniewolski & Ligięza 2011 , Wolter 2001 , Wolter et al. 1999 . The greatest angling pressure in the Odra is directed at the three dominant species: common bream, roach and perch whose catches reach 80%, while the proportion of predators is only 5.7%. According to Wolos & Mickiewicz (2001) this may indicate an unsatisfactory state of the environment. Wolos (1999) and Wolos & Mickiewicz (2001) maintain that increased catches of the three fish species by anglers have a favourable effect on the structure of the river ichthyofauna which is also true of the Odra (Błachuta & Witkowski 1997) .
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